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What is PAVING?

PAVING is a well-known technique for generating boundary-conforming quad meshes on arbitrary 2D areas. Paving techniques known to us are -

· front-based paving (Advancing front)

· element based paving

· degenerate paving

· combined block-grid paving

How is paving combined with subdivision ?

1. This mesher combines advancing front Quad meshing with a Subdivision algorithm.

2. All loops are recursively paved as long as they don’t intersect

3. Paved inner loops are not smoothed, but outer paved loops are smoothed after paving.

4. Finally when paving stops, join all loops and split them recursively till we get the final mesh

What do we want to achieve ?

The goals were to

· Combine recursive paving with recursive subdivision in a symbiotic manner
· Get boundary conforming free-quad-meshes
· Control layered meshes around inner loops
· Reduce % of triangles with quad-dominant meshing
· Reduce the burden on the mesh cleaner
How is it different from other PAVERS?

1. This is a loop-based paver while the others aren't. 

2. It either successfully paves one complete loop or not. 

3. It combines advancing front with sub-division and creates a graded mesh.

4. After each paving and smoothing operation, checks are run to test the mesh generated. If not found suitable the layer is rejected.

An Example
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Quad-dominant free mesh using a sub-division technique. 

Start Recursive Paving
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Begin paving loops. Loops are not smoothed.
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Stop paving. Loops are paved, each layer is independently smoothed - Isoparametric smoothing.
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New loops are joined. Subdivision based free-mesher is used to recursively split the remaining area.
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The area meshed subdivision mesher by  is cleaned. This area is only 35% of the total area.
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Final smoothed, mesh.
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Original free mesh.

Design Fundamentals




















Design Limits:

· Works on 2D mesh areas

· Produces structured - boundary conforming free meshes with reasonable good quality

· Does not handle hard points so far

· Supports quad/quad-dominant elements

· Does not support mapped meshing

MORE COMPARATIVE EXAMPLES

Example 1.
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Subdivision Meshing
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Hybrid Mesher

Example II
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Subdivision Mesher 
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Hybrid Mesher

Example III
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Subdivision Mesher
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Hybrid Mesher
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Subdivision Mesher
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Hybrid Mesher

Pave Boundary (Main Driver)





Recursively Paves all loops of a mesh area until they begin to collide. Assumes first loop is outer.





Pave Contour





Paves a given contour recursively. 


Currently called to pave just one layer at a time.





Pave Loop





Paves a loop and returns a new loop. Each layer is smoothed for outer loops only.





Get Paved Loop





The real math routine that creates paved points one by  one going over the loop fronts.





Get New Pave Point





Given a front, gets a new paved point
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